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new branch of the subject; and the experimental work of
Raoult showed how wide an application could be given to the
new ideas. Since the molecule of cane-sugar, with its forty-five
atoms, was found by Raoult to have the same influence on
osmotic pressure as the water-molecule containing only three
atoms, there seemed to be no reason to assume that an increase
in molecular weight, even to an indefinitely great extent,
would produce deviations from the general rules governing the
phenomena.
Now, up to this point, the difficulty of establishing molecular
reality on a firm basis had lain in the fact that molecules can-
not be experimentally observed. All that can be done is to
measure indirectly the effects produced by them, as in the case
of the determination of the osmotic pressure of a given solution.
If visible molecules could be prepared, direct observation of
their motion could be made; and thus the matter would be
taken out of the field of theory and brought within the region
of observation.
The next step was due to Perrin,1 and it marks a very
great advance in our knowledge in this field. Following out
the train of thought indicated in the last paragraph, Perrin put
the question: " Is it possible that the laws of perfect gases
may be applicable even to visible particles in emulsions?"
Since the gas laws are valid in the case of dilute solutions, even
when the solute is of high molecular weight, is it not possible
that they may be applicable also to the case of aggregations
of molecules suspended in a liquid, the suspended masses being
sufficiently large to permit of their movements being observed
by means of the microscope ? To test this, Perrin undertook
his examination of the properties of emulsions with which the
remainder of this chapter will deal.
2. The Preparation of Emulsions.
For his investigations, Perrin employed emulsions consisting
of grains of mastic or gamboge suspended in water. In the
case of mastic, it was found sufficient to dissolve the resin in
alcohol and then add water to the solution. Gamboge, when
treated with water, is dispersed into a swarm of spherical
1 See Perrin, The Brownian Movement and Molecular Reality, 1910; and
Perrin, Les Atomes, 1913 ; Perrin, Atoms, 1916.